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^4 ^ * The purpose of i:his study is* to clarify further the 
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'Students. Thirteen pairs., of twins, eight monozygotic (MZ) , five - ' • 
dyzygotic (DZ) , wer^ administered the Torrance Tests of Creatijve' '.^ 
Thinking, MMPI, and Revised Beta Examination. The F ratiQ for testing 
significance of withinrset variances of HZ *and DZ twins did no'€ . 
reveal heredity to.be a significant factor in creative' output. 
Significant correlations are -reported between verbal fluency and 
hys.teria and between depr.ession and figural fluency and figural 
originality. Numerous significant correlations occurred' between* 
measuresf'of intelligence and creativity aild among construct^, of 
crea;tiTity. Cqjiclusions were: (a) measures of creativie thinking do 
provide data on students in addition to that furnished by tests of 
intefligence, , (b) factors other th^n^heredity influence creativity, 
and (c) creative ability is diff use'^as well as specific and is 

-related. to certaiii^nieasures pt inteliligencerj (Author)- ^ 
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.... z> Creativity irf Monozygotic and Dyzygotic Twills . 
The (fjaestion of why Bome pupila succeed in feducation^whereas others 
do not. remains "a perplexing prbblenT that challenges educators, counsel- 
ors, "psychologists , social workers and the general public. Solutions 
to this problem often encom^pass the nature-nurture controversy suggest- 
ing either that* ability may be^ more . or less fixed by h$redi,tary factors ' 
or that it is sub'ject to change through specified environmental factors. 

• Vandenberg (1966) -provities'a comprehensive arvalysis of twin' research. 
He notes that: the relationship between heredity and physical bharacteris- 
tics is much easier to clarify than the relationships •between the influ- 
ence of heredity on cognitive" an4 personality characteristics of indiv- 
i-duals. Cat tell (1963) suggests that cognitive abilities may be dis- 
tinguished according" to criteria of fluidity and crystalli^^ation. 

He finds , evidence that the, more fluid » cognitive abilities are more : 

subject to Influence from the environment. Gottesman .(1962) found it 

t" " * , ' 

possible to' differentiate among types of neuroses with respect - to their 

^> . * » - 

^genetic components. * ^ 

Although, the genetic components of many abilities related to educa- 

tional success have been explored, there is a scarcity of research^;ji€^l- 

ing with the ge'tieti? determination of creative thinking. 

There has ^beeii an increasing concern in recent years in understand- 

ing fcreatlylty. It ±k be*ihg explored as a possible technique for un-^ 

ders tending abilities k:hat relate to educational'^and occupational suc- 
••^ ;v _ -A' > ' ' - * ' ' ' ^ . ' . 

cess..*" . Several well knwn^ instruments have been derived in an ;effo'rt to/: 

define, quantttatiye2o^\and .qualitatively, a of creativity.^ 

,^efers :to 1950 as the year generally regarded as the 

,tuming point with respect to a& increased interest in creativity. He cites 




several factors- that contributed to this increase in interest. With res- 
pect' to the relationship between IQ score and creativity score, Guilford 
has thiS't?o say: . - • , 



I'Theri' the whole range ^ of IQ is included, say from 62 to 
150, there is a characteristic scatter plot. This plot^shoWs 
that' when th^^.IQ Is low, scores an tests of creative poten- 
tial can only be low. When the IQ is , high, there can be a 
wide^range in performance on creative tasks, (Guilford, 
1967, p. 9). - • ^ • . . 



The purpose of the present stud/ is to isolate variables thft may cpn- 
tribute to the wide range in performance on -creative, tasks ^mon^ students 
n who are averse or above average in intellectual ability. It was assumed 
that such varial^les^, might be classified under heritability , experiential, 
jft personality factors.^ It was also posited that the nature of the tasks 
required by the intelligence test could- shed light on ^the individual's per- 
rormance on the creativity tasks. . • ^ 

* , i . Method ^ ■ * 



Thipteen -p§ir^ of twins from metppolitan Atlanta and Athens J Georgia 

wereitVelected as subjects. Eight bf the pairs of twins were mp^pzygo^ic 

* - * \ » • • ■* 

, Qir^-identical and five were] dyzygotic , or frateAal. The sample iuclud^ed 
the same number* of- males and females. The age range was from 16 years to 
/ 20 years of age. and all S^s were 'engaged in pos t-high school education or ^* 
had^indicated ^ interest in training beyond high school. The ave^rage in- 
telligence score f or *the subjects was approximately 110. 



Psychological Tests .and Procedures 



Th'ie tests administered were: 1) Revised Beta Examination, 2) Minnesota 
Wiultiphaslc Personality Inventory (MMPI) , 'and 3) Torrance Tests of Creative 



Thinking, Verbal .and Figural tests (Torrance, 1966). ' Data were also ob- 
tained regarding sex, zygosity ,^ age and educational attainnlent for "each 
of the twins/ 

The Revised Beta Examination as revised in 1957 by Robert M. Lindnei: 
* and Milton Gurvitz uses non-language tasks to measure IQ. These tasks ^ 
are labeled as Mazes, Dig^t Symbol, Error 'Recognition, Formboard, Picture 
Completion .and Identities* The choice of a. non-language test, was in-, 
tended t6 meet the criticiam that students tend to score about the same 
on writtertr tasks whether they are labeled ability, achievement or even 



creativity/Cebts. 

MMPFwas used because of its acceptability '^s a research instrument 
in the somewha"^ nebulous area of measuranent. of personality variables. 

The. Torrance Tests of Creative Thinking are .'coiaaprised of two tests: 
Verbal and Figural. Each of thesja trests has two alternate booklets^, A & 
B. Booklet , A of e^^h Test was used in this exf^eriment. The Figural test - 
consists of three tasks or" activities labeled: 1) Picture Construction, 
2) picture Completio^ and 3) Parallel Lines . .Each of the three tasks are 
scored for originality and elaboration as facets of the construct of crea- 

* ^ u « 

tivlty. In .addition, the, Picture Qompletioh and Parallel Lines t^sks are 
scored for fluency and flexibility. The Verbal test is' cMprised .of seven 
tasks all of which are scored for fluency and originality* Six of these 
tasks are scored for flexibility and two may be scored for elaboration if 

desired. Because less than half of/ the verbal subtests; yield an elabora- 

' ' ^ , ^ f - ^ , ' 

tion score, i.t waS decided before. beginning the experiment to omit the % 

•verbal' elaboration. 3core^ ' ' p , , , 

Th^ E. ratio, a%- described by 'Block (1965) for testing the significance 

• . ' - • < ■ ' ■ 

of the difference between the within-set variances of MZ and 4Z twins was 
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computed, by the formula: 



F = 6iroz 



6WMZ 



The within-pair variance of identical twins is attributable to environniental 
. ijifluences while DZ within-pafr variable reflects hereditary differences as 
^well as envirdnmental influences. A significant F indicates that heredity 
and environment, produce greater differeinces in DZ twins than environmental 
influences alone do in MZ twins. _ , • 

* » ,* * ' 

I 

Results . 

The significaijt findings in this study ate summarized in the following 



^tables. ' Tah^^ 1 reports significant Intercorrelations among the creativity 
factors. Table 2 sKows the signific^t correlatiojas between creativity faet- 
ors and scores on' the Revised Beta^ Examination and Table 3 reveals signif i- 
cant relationships between creativity scores and scales on the MMPI. The 
analysis of variance was used to determine whether /^e, sex or zygosity were^. 
related significantly to creativity scores. No sifch relationship was found. 
The F test for equality of vari;ances r^ealed no significant differences 



V. \\\:. between the variance of ^MZ and of DZ twins 

'\ This study -indicates significant dif fereijc^s'amond certain variables 



Interpratatioh and, SumiSaary 



mo;£^ -Creativity," -personality,^^ intelligence of!^a gr%up of adolescents achiev- 



^n^' a^^^^ intelligence scores. Although none 



of the difference's *ob- 



taixjad on creativity mfeasufes were attributable' to sex, age, or hereditary fact- ^ m 
or3, of, the subjects, personality variableas did appear in significant relation- 
shi^. to creativity. If we assume that personality is acquired as "the individ- 



\ 

ual intatacts with his environment 



then the positive relationship between 



er|c. - 
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creativity and personality suggests an ^experiential base for creativity 

as. well. The lack of correlation between hereditary factors and crea- 

tivity reinforces the relationship betweelS experience and creativity*. 

Specifically, scores on. figural flueficy and figural originality were* 

found to be positively related to the Depression scale on the MMPI. Ver- 

bal Fluency was found^to be positively related^ the Hysteria scale on 

\ . * . - ^ 

the J^JPI. It is not established that a causal relationship exists bet- 

/ * 

ween these personality data and creativity scores. One possible explana- 

/^^^^ / * ' 

tion^that suggests further .experimentation is that persons demonstrating 

depressive tendencies as measu'red by the M^t'^Cm^.have developed figural 

creative modes of expression /^hejreas one scoring high on the Hysteria 

sc5^1e compensates through increased verbal fluency.- This does not sug- 

• gest reasons why the ,high-depressive i^;\not high in all areas of figural 

creativity nor why the higH-hysteria is not high in all areas of Verbal 

creativity* ' • ' \ ^ . 

• * , ' ' ' / * 

•Considerably more significant correlations were foupd between^creati- 
^ vi.ty and intelligence factors than between creativity and personality var- 
^lables. , Creativity measures were found to measure .different aspects *of 
ability than those measured by the Digit Symbol and Identities sub^:ests 
of the Revised Beta Examinatidn. Only figural fluency and figural flexi- 



significant corre- 
findings suggest that 



bili€y tasks of the creativity tests were *found to laq 

latiori to the total score on fehe Revised Beta. These 

' /. • / 

although a high-average intelligence group of students scorp' high on crea- 

tivity measures, they also show differentiation in creativity scores. Thus 

creativity tests may be used in addition to intelligence testing td under- 

stand the indiv^dual|'s potential ability. More of th^'figliral creativity 

scores fcljan verbal creativity scores were significantly related to the Re-, 
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' vised Beta, a non-language ^intelligence test. This raises the question 
whether verbal creative tasks would be more highly correlated to a more 
verbal intelAgen^test . Perhap^^ testing program making optimal use^ 
of verbal and non-language credtli^ty and intelligence scaleS( could be j, 



A 



devised. 

That not all measures of - c^ativi^y are related significantly to alJ^ 
measures of intelligence lends support to Guilford's ^ositiol^^, mentioned^ 



earlier. in this paper, that iRiere can be a wide range in p'erf ormance* on 
creative tasks when the intelligence score is high. 

, • • • / . 

An intercorrelation matrix of subtests of ^ the' Torrance Creativity 
tests is reported in Table 1/ It shows a high degree of correlation 
among the subtests support^g the thesis that a person who is creative 
in -one area may posse-ss a wid^aS^ge of creative ability. The creativ- 
ity tasks were hot designed to measure discrete aspects of creativity 
but' rather attempt to assess different outlets for tii^eatiye expression. 
It is also recognized that the creative output bf an average or below- " 
average intelligence group of Ss could reveal very different results* 

conclusion, this study does reveal the 'utility of creativity tests 
in measuring abilities qf those who sco^ibove the .average on intelligence 
tests. N-o significant differences in 'creativity scores can be attributed 
'to the sex, age, or zygosity of the Ss. . It was not possible to show that 
hereditary factors are more or less in^itientiAl t*han a combination 'of here- 

ditajry and en'O'ironmental factors in producing a creativity score. There 
' • » * • * ♦ 

is a significant relationship between 'certain measures 'of personality and 
of creativity and a ^considerable tendency for creative ability to be maiji- • 
•fested in several rather than a fefw discrete areas. . . ' " 
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Significant Correlations Among Creativity ' 



Figural Factors 



Verbal Factors 



Figural Flueftcy Plexibilit^' Originality Elaboration^ Fluency! FlexibiLl^ Originality 



Fluency 

Flexibility' 

Originality 

Elaboration 

Verbal 

Fluency 

Flexibility 
« 

Originality 



.94 ' 



,86 
."84 



.50 



-.54 
'.62 
.46 



.53 ' 
.58 



.89 



.50 
v60 



,95 
.85 



Ail correlations significant at .01 level. 
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• . ' - Jable 2,1^- 

Significant Correlations Between Xrea^ivity . 
Factors, and Scopes on Reyised Beta Examinations 




X 



Revised Beta^Score^ 



Total 



Figural : 












Fluency 








.40 , ; 




9 

Flexibility ' 


,40 . 






i • . 




Originality 


.'41 


. ■ ■ ,39 


.44 




:40 


*Elabor^Lon 






•-'.42 - 




. .41, 






/ 








Verbal: • 
s 




/ 

«. 

■*. 








Flueiicy 




^ t '. ^ ^ 


• .46' 


M 


. 55* ' 


Flexibility' 


• • 

ft 




.43. 


^ *v ^ , .'43' . / \ 


,49 ° 


Originality 






■ .40 




A. . 

.53* ■ 

f 



*Significant at .01 level (others listed are 'Sd.gnifipant -at .C|5 level)/ 




Table 3- 



i^-'i^:.; J^^'r ^* ' ' / ' "Signiiic^^ ^^tweeyii Creativity * . ^ 



•Hysteria ; . / , Depression 



Figural : 

• • 

Flexibility " 
-Originality.^ 
Elaboration 
Verbal: 
Fluency 
Flexibility 
Originality • 



••45 



.42 



r. 
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Correlations 'listed are significant at ,05 l6vel (none other were significant). 
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